U B 0 П Аса Entomologica SinicaL] August 20070 50 SLT] 801 — 806 ISSN 0454-6296 








ШШЕ ӨЕ ЕЕ А ШИНЕ Н 


ПШПШШПШПШ ПШПШПШ nu 
































































































































































































































































































































































































































ШПППППППППППППШППП 2710180 
uüuutiuuliiulululiillulietultututLutltuttLtuLtLulLrL i. Puella xylostella 30 [] U U U Ll 
upmagggggasnggapngganappuuappmnappuugpmuuptutububbDrLubD 0 00 superoxide 
dismutase 50001 O 0 0 LL] catalases САТО O O O O LL] peroxidases]POD[] 3 O0 E] D]. E] HI. B] DH EE E] E] Ul] 
ПППШПППППППШПППППППППППППППППППППППППП 00 40 mgLU D (TD D U Ú 
uguugggiuuuiusstiuituitibitutiLuutututututLutLtLtLiitututiiulblutlt.L Lb 
ШПШШППШППШППШПШППШПППЦШ427[] 4121030 000000000000 3.712.820 2.720 60 0 
LULU ULU UU LIU UU Ullu U ПШШППИПИШШПППШПШШПШПШПШИШИШЇПШПППППШПППШП 
ПШППППШПШППППШПШПШПШПШППППШПППППШПШППШШППППППППППШШШПППШШП 

04270 4121030 00000 РОО ОП $5ООПППППППШШПШПШПШШП 3l iul 




































































































































































UUUDUUDUDUDUUDUUDUDUDUUUDUUUUDUUDUUUDUUDUUDUU 

Uu uuu u S482.92 ПОООООА HU DU DB D 1 0454-6298 2007108-0801-06 

Synergism of six cationic adjuvants to avermectin 
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Abstract[] In order to provide theoretical proofs for the application of cationic adjuvants[] the synergism of six 

































































cationic adjuvants to avermectin on 3rd-instar larvae of the diamondback moth[] Plutella xylostella[] were 
studied by dipping method and contact and stomach method in the laboratory. The effect of adjuvants on 
physical properties of avermectin dilutions and activities of three protective enzymes of P. xylostella larvae 
were also tested. The results showed that all cationic adjuvants had no direct biological activity alone under the 
concentration of 400 mg/I[] but they could dramatically improved avermectin bioefficacy against P. xylostella . 
The synergism ability with dipping method was more obvious than with contact and stomach method. Among the 
six adjuvants[] copper abietate[] 1427 and 412103 had 3.710 2.82 and 2.72-fold synergism ratio[] 
respectively. Although all the six adjuvants could decrease the surface tension and contact angle of water 
dilutions of avermectin EW апа increase their depositing rates on the leaf of cabbage[] they showed no 
significant difference either in different treatments or in different concentrations of the same adjuvant. These 
results suggested that the change of properties of dilutions by cationic adjuvant were not the main cause of 
synergism. The activities of peroxidase] POD[] and superoxide dismutasd] SOD[] increased dramatically 2 h 
after being treated by avermectin dilutions which were added with copper abietate[] 1427 and 412103. This 
implied that the three adjuvants had higher permeabilities on Р. xylostella larvae. 

Key words|[] Plutella xylostella[] avermectin[] cationic adjuvant[] synergism[] protective enzymes 
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Table 1 Synergism of cationic adjuvants on avermectin against 3rd-instar larvae of Plutella xylostella with dipping method 

















ПП 0000 -— LCA] mg/L) 000 
"Treatment Сопсепітабо | mg/I[] 0 95%0 0 0 05% СШ Synergism ratio 
S+ AV 50 1.6223 x 0.1994 7.06 + 0.85] 5.58 ~ 8.93[] 1.46 
100 1.7909 x 0.2040 4.31 € 0.48] 3.52 ~ 5.28[] 2.39 
200 1.4881 x 0.1983 2.77 +0.39 2.10 ~ 3.64[] 3.71 
400 1.6317 x 0.2002 7.17 € 0.87] 5.66 ~ 9.090 1.44 
1427 + AV 50 1.5525 x 0.1964 6.68 x 0.8] 5.26 ~ 8.47[] 1.54 
100 1.6934 x 0.2018 3.65 + 0.40 2.93 ~ 4.530 2.82 
200 1.7072 x 0.2015 6.23 € 0.69] 5.01 ~ 7.73[] 1.65 
400 1.6280 + 0.1999 7.11 € 0.88] 5.62 ~ 9.000 1.45 
412103 + AV 50 1.3509 + 0.1894 6.62 x 0.9fl] 5.06 ~ 8.66] 1.55 
100 1.8063 + 0.2063 3.79 x 0.4fl] 3.06 ~ 4.69[] 2.72 
200 1.5554 + 0.1959 5.53 € 0.7Д 4.42 ~ 6.910 1.86 
400 1.6037 + 0.1967 6.35 € 0.83] 5.01 ~ 8.060 1.62 
1227 + AV 50 1.3057 x 0.1936 10.32 + 1.79 7.34 ~ 14.500 1.00 
100 1.4302 + 0.1960 9.01 + 1.38] 6.71 ~ 12.090 1.14 
200 1.5057 x 0.1948 6.92 € 0.8] 5.41 ~ 8.85[] 1.49 
400 1.4450 x 0.1977 9.53 + 1.47] 7.04 ~ 12.89[] 1.08 
C8-10 + AV 50 1.2394 + 0.1902 9.75 + 1. 7I] 6.91 ~ 13.740 1.06 
100 1.4421 + 0.1946 8.05 x 1.1B] 6.11 ~ 10.600 1.28 
200 1.4234 x 0.1953 8.81 x 1.30 6.59 ~ 11.76] 1.17 
400 1.4726 x 0.1964 8.40 € 1.1B 6.38 ~ 11.050 1.23 
1701 + AV 50 1.4594 x 0.1977 9.25 x 1.30] 6.90 ~ 12.410 1.11 
100 1.5233 x 0.1995 8.90 x 1.2[] 6.73 ~ 44.77 1.16 
200 1.4417 x 0.1940 7.81 € 1.08] 5.99 ~ 10.170 1.32 
400 1.3211 x 0.1945 10.43 x 1.80 7.44 ~ 14.630 0.99 
AV 0 1.1965 x 0.1895 10.29 x 1.9[l] 7.16 ~ 14.800 - 
АУПП 0 0 [] Avermectin[] SOO O O O Copper abietate[] 122700 O0 0000000 00 Dodecyr dimethyl benzyl ammonium chloride[] 142701] 0 O 
000000 Tetradecane base dimethyl phenmethyl ammonium chloride] C8-100 D] O0 [T] 000 O О Double-stranded quaternary ammonium sali[] 
170161210300 00000000 0 [] Geminis ammonium salt cationic surfactants. П [] The same below. 
02 О000000000ОООООООООООООООоООО зЗОООООО 





Table 2 Synergism of cationic adjuvants on avermectin against 3rd-instar larvae of Plutella xylostella with contact and stomach method 














ПП ПППП -— LC4] mg/L 000 
"Treatment Concentratiot] mg/ LO 0 95%0 ПП 05% CIL] Synergism ratio 

S+AV 100 1.3545 + 0. 1900 3.56 +0.50 2.70 ~ 4.690 0.99 

200 1.1367 + 0.1881 2.33 +0.47] 1.57 ~ 3.440 1.52 

1427 + AV 100 1.1840 + 0.1888 2.48 x 0.48 1.72 - 3.570 1.42 

200 1.2587 + 0.1876 3.36 + 0.5] 2.49 ~ 4.530 1.05 

412103 + AV 100 0.9632 x 0.1826 2.34 + 0.5 1.48 ~ 3.690 1.51 

200 1.2014 + 0.1861 3.30 +0.58 2.40 ~ 4. 52[] 1.07 

1227 + AV 100 1.0710 + 0.1844 2.65 x 0.51 1.82 ~ 3.86[] 1.33 

200 1.2055 + 0.1854 3.67 € 0.58 2.72 - 4.95] 0.96 

C8-10 + AV 100 1.1907 x 0.1873 2.82 x 0.48] 2.02 ~ 3.92[] 1.25 

200 1.2143 + 0.1859 3.53 € 0.58 2.62 ~ 4.76] 1.00 

1701 + AV 100 1.1315 + 0.1833 3.84 + 0.Gl] 2.82 ~ 5.25] 0.92 

200 1.2061 + 0.1872 2.97 x 0.5f] 2.13 ~ 4. I2[] 1.19 

AV 0 1.2500 + 0.1869 3.53 +0.58 2.63 ~ 4.730 - 
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Table 3 Influence of six cationic adjuvants on physical properties of avermectin dilutions 





ПППППППП 
ПППППППППШ %ПШП ППППППППШ%П 
ПППШ et 1 a uü Bm t 
LU üguu . Decreasing rate of Decreasing rate of E 2. 
К . Concentration of n Increasing of deposition 
"Treatment Diluted times n ñ surface tension compared contact angle compared 
cationic adjuvant propo EMG rate compared to 
to avermectin dilution to avermectin dilution SECUN 
avermectin dilution 
AV 1 000 - - - - 
S+ AV 1 000 0.01 45.33 + 0.42 bede 45.34 + 0.66 e 3.69 + 0.181 
1 000 0.02 40.16+ 0.45 f 43.47 x 0.72 fg 7.34 + 0.35 g 
1 000 0.04 42.98 + 0.42 def 44.87 + 0.55 efe 12.97 +0.47 a 
412103 + AV 1 000 0.01 47.84 + 0.40 ab 50.99 + 0.56 bc 8.06 +0.31 ef 
1 000 0.02 48.20 x 0.41 ab 52.14 + 0.46 ab 11.59 + 0.49 b 
1 000 0.04 50.11 +0.42 a 53.72 + 0.64 a 9.73 + 0.43 с 
1427 + АУ 1 000 0.01 40.35 + 0.36 f 43.15x 0.61 g 3.47+0.251 
1 000 0.02 47.69 + 0.43 ab 47.33 +0.51 d 8.68 +0.41 d 
1 000 0.04 45.30 +0.41 bede 45.22 +0.70 ef 6.81 +0.43 hi 
1227 + AV 1 000 0.01 40.75 x 1.28 f 43.93 x 1.35 efe 5.54+0.33 k 
1 000 0.02 41.48 + 1.27 ef 44.28 + 0.85 efe 6.19 x 0.29 j 
1 000 0.04 43.16 + 0.65 cdef 44.59 + 0.49 efe 6.64 +0.36 1 
C8-10 + AV 1 000 0.01 42.34 + 0.89 def 45.38 + 1.42 e 7.38 + 0.25 g 
1 000 0.02 44.83 + 1.18 bede 47.87 + 1.30 d 8.32 + 0.30 def 
1 000 0.04 45.60 + 0.43 bed 47.09 + 1.09 d 8.63 «0.31 d 
1701 + AV 1 000 0.01 45.10 € 1.09 bede 45.44 x 1.15 e 7.23 + 0.27 gh 
1 000 0.02 47.13 + 0.98 abc 48.53 + 1.68 d 7.96 € 0.26 f 
1 000 0.04 48.05 + 0.95 ab 50.15 x 1.11 c 8.45 € 0.31 de 


O00 pe«anüpnggpmupnaüapngugnpagdgpBanpDdDdD Ш P«o.osrp 000 


Notes[] The data in the same column followed by different letters are significantly different at Р < 0.05 level by Duncan’ s test. The same for the following tables. 
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Table 4 Influence of cationic adjuvants on three protected enzymes of 3rd-instar larvae of Plutella xylostella 2 h after treatment 




















00 O0 L] 0 Enzyme activity 
dt Concentration ППППППП sop 00000 САТ 00000 Pop 
П mg/l] П g mini l] g H,OJ/] g тШ O АОБ mg min] 
5 200 2840 + 43.15 b 11.5+0.31 b 72+3.52 a 
1427 200 2990 + 46.82 a 13.4+0.44 a 6543,11 à 
412103 200 2510 + 41.77 c 11.2 +0.50 b 52 +2.47 b 
1227 200 1630 + 37.70 d 9.0+ 0.37 c 38 + 1.79 с 
C8-10 200 1570 + 39.94 d 9.3+0.29 c 33+1.93 с 
1701 200 1590 + 34.67 d 9.5+0.34 c 36+1.44 c 
0000 ck 0 1520 + 30.31 d 8.8 + 0.26 c 31+1.36 c 
us О00000000000О0ООр 20H ЗВЕОООО 30 ELO DU Ul 
Table 5 Influence of mixtures of cationic adjuvants and avermectin on three protected enzymes 
of 3rd-instar larvae of Plutella xylostella 2 h after treatment 
UD О O 0 Enzyme activity 
A Pa Concentration ППППППП sop 00000 САТ 00000 Pop 
О mg/L] u g min[T] O g H5 04] g та O AOD44J/ mg min] 

5+ AV 200 3552 + 44.85 a 14.9 + 0.55 b 89+ 3.73 а 
1427 + AV 200 3580 + 45.99 а 15.5 + 0.63 а 83 + 3.40 а 
412103 + АУ 200 3195 + 43.71 b 14.7 + 0.58 b 68 +2.75 b 
1227 + AV 200 1940 + 39.08 c 10.8+0.41 c 391.71 c 
C8-10 + AV 200 1891 + 40.14 c 11.2+0.39 c 35 2.07 c 
1701 + AV 200 1910 + 39.79 c 9.9+0.30 c 37+1.54 c 
AV 0 1894 + 37.04 c 10.1+0.36 c 41+1.62 с 
0000 ск 0 1520 + 30.31 d 8.8 +0.26 d 31 «1.36 d 
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